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Thank you. I t  i s  a p l e a s u r e  t o  be w i t h  you t h i s  

even ing .  The scope of  t h e  s u b j e c t  matter c o n s i d e r e d  by  

t h e  forums a t  t h i s  c o n f e r e n c e  i s  most i m p r e s s i v e .  I t  

i s  d i f f i c u l t  t o  t h i n k  o f  q u e s t i o n s  more s i g n i f i c a n t  f o r  

American i n d u s t r y  t h a n  t h e  f u t u r e  of  n u c l e a r  power, a i r  

p o l l u t i o n  and t h e  r e l a t i o n s h i p  between c o a l  and t h e  u t i l -  

i t y  market. 

I t  i s  i n t e r e s t i n g  t o  obse rve  how many t h i n g s  we have 

i n  common. Both you i n  t h e  power i n d u s t r y  and w e  i n  t h e  

space  program are  c l o s e l y  watching t h e  development of nu- 

clear power,  We are  b o t h  paying  c a r e f u l  a t t e n t i o n  t o  t h e  

t r a d e o f f s  between t h e  c o s t  and performance o f  n u c l e a r  ene rgy  

and t h e  c o s t  and per formance  of ene rgy  s u p p l i e d  by chemical  

combust ion.  Your i n t e r e s t  i s  i n  c o n v e r t i n g  t h i s  ene rgy  t o  

l a r g e - s c a l e  e lectr ical  power f o r  t h e  consumer; 

o u r s  i s  i n  c o n v e r t i n g  it t o  r o c k e t  t h r u s t ,  o r  t o  t h e  l i g h t -  

w e i g h t ,  h i g h l y  e f f i c i e n t  powerplan t  needed when men t r a v e l  

beyond t h e  e a r t h .  But w e  are  d e a l i n g  w i t h  t h e  same e v o l v i n g  

t e c h n o  1 o gy . 
Another i n t e r e s t  we share i s  t n a t  i n  t h e  f u e l  

c e l l ,  A s  you know, t h i s  d e v i c e  had i t s  o r i g i n s  i n  t h e  1 9 t h  

Century ,  But it was never  r e a l l y  t a k e n  s e r i o u s l y  by i n d u s t r y  

u n t i l  t h e  space  program i n s p i r e d  a good d e a l  of  e f f o r t  t o  make  

i t  u s a b l e ,  p a r t i c u l a r l y  i n  t h e  Gemini and Apollo manned s p a c e -  

c r a f t .  I u n d e r s t a n d  t h a t  t h e  c h a l l e n g e  o f  t h e  f u e l  c e l l  i s  



l e a d i n g  t o  s o  1 s o u l  s e a r c h i n g  i n  your  i n d u s t r y .  T h i s  

1 how t echno logy  a s s o c i a t e d  w i t h  a major  

n a t i o n a l  program c a n  f i n d  i t s  way r a t h e r  r a p i d l y  i n t o  t h e  

p r i v a t e  s e c t o r  of  t h e  

A t h i r d  area of mutual  i n t e r e s t  i s  t h e  o p e r a t i o n  of e lec-  

t r i c a l  switches i n  a vacuum. Our Lewis Research Cen te r  i n  

Cleve land  h a s  s p ~ ~ s o ~ e d  b a s i c  r s e a r c h  i n  vacuum s w i t c h i n g .  

Fol lowing t h e  pow e i n  t h e  N o r t h e a s t  i n  November 1965, 

NASA asked  t h e  Westinghouse Research and Development Cen te r  

t o  p r e p a r e  a su rvey  of  vacuum s w i t c h i n g  and i t s  p o t e n t i a l  f o r  

improving r e l i a b i l i t y .  T h i s  p o r t  h a s  now been p u b l i s h e d ,  

a t  t h e  c o n f e r e n c e .  

t o  t a l k  abou t  t h e  manned space  

gram and i t s  p r o g r e s s  and p r o s p e c t s .  R e a l l y ,  I 

j u s t  f o u r  t h o u g h t s  w i t h  you. They are:  

we have a space  program. 

as been accom 

e are i n v e s t i n g  and t h e  r e t u r n s  t o  d a t e .  

What we must do now t o  c o n t i n u e  t h e  r e t u r n  of t h e s e  
P 

hen,  why a space  program? For p e r s p e c t i v e  i n  

n s w e r i n ~  t h i s  q u e s t i o n ,  it i s  u s e f u l  t o  go back t o  a s t a t e -  

ment i s s u e d  n i n e  y e a r s  ago by P r e s i d e n t  Eisenhower.  

T h i s  s t a t e m e n t  expres sed  t h e  t h i n k i n g  t h a t  u n d e r l a y  t h e  

N a t i o n a l  A e ~ o n a u t i ~ s  and Space Act of 1958, which began t h e  

s p a c e  program and e s t a b l i s h e d  t h e  space  agency.  
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r space ac- 

d to discover,, 

t h i s  program under 

of a c t i o n ,  Sev- 

a1 business, 

n o  
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ts of the space program 

y~university~government 

s *  The expense of ac- 

turn from the invest- 

those things that a few 

possible, we stimulate 

problems here on earth. 

stand the great and growing 

overnment to work together. 

we now see new and imagi- 

native efforts u ~ ~ e r w a y  to mobilize our nation's resources to 

clean up our air and water, make cities more livable, improve 

transport~t~on, and g ow enough food for a hungry world. 

But it is well to keep in mind the original stimulus of 

our space program. That stimulus was competition - the compe- 
tition of the Soviet Union, This was evidenced especially by 

the Sputni the first probes of the moon, and the first men 

in space, 

just a race to be "firstpf in some specific achievement. 

a c o m p ~ t ~ t ~ o n  

But it should be noted that this competition is not 

It is 

o be in the forefront of the world's technology 

u s t ~ y ~  In rec~nt years, s in our space program 

Uni~ed States position in that competition. 

But the competition still persists, 

t, what is the status of the United States program? 

What are th incipal achievements? 

We have come a long way in the nine years since Congress 

passed the Space Act, 
- 



1 oded on  t h e  launch  

t- f 

t h e  s i ze  o f  g r a p e f r u i t  

pounds.  Today, we c a n  o r b i t  

t r a c t o r - t r a i l e r s  on t h e  

d e r e d  whether  f a i l u r e s  i n  space  

p o s i t i o n  i n  t h e  world.  

ccept s u c c e s s e s  so c a s u a l l y  t h a t  o f t e n  t h e y  are  n o t  

e f r o n t  pages  of t h e  newspapers.  

i g h t ,  we have completed t h e  Mercury 

which have g i v e n  u s  2,000 man-hours i n  

u t  as  much time as t h e  ave rage  man spends 

m i s s i o n s  and t o  o p e r a t e  

o r b i t  a t  speeds  of  a lmos t  

peed i s  f a s t  enough t o  t r a v e l  

h r e e  m i n u t e s ,  During t h e s e  m i s -  

a n t  dec i s ioms  whether  t o  con-  

and where to l a n d  i n  cases 

r c o n d i t i o n s  ., 
we man i s  a b l e  t o  l i v e  and work e f -  

in riods up t o  f o u r t e e n  



ay - -  sf experience in   pen space, 

e s 



ar  of a n  up 

0 p r o ~ r a ~ ~  n hand a l m o ~ t  a l l  

i t s  s u c c e s s .  We h ve s u c c e s s -  

s of f l i g h t  tes ts .  

f-fered a s e r i o u s  s e t b a c k  l a s t  

i n  t h e  t r a g i c  loss of t h r e e  a s t r o n a u t s .  We are t a k i n g  

t a r e c u r r e n c e  of such  a n  a c c i d e n t .  Both t h e  

he s p a c e c r a f t  d e s i g n  and t e s t i n g  

ng reviewed t o  d e a l  as  n e c e s s a r y  w i t h  t h e  hazard  

sf f i r e ,  

r g e .  But so i s  t h e  scope of  

m. D e s p i t e  t h e s e  problems I f o r  one 

s i o n  o b j e c t i v e  of  manned l u n a r  

i n  t h i s  decade ,  

m i t  me t o  r e c o u  t all of t h e  a c h i e v e -  

gram, But t h e r e  are a f e w  o f  p a r t i c u -  

t o  ment ion.  

ree programs i n  

S. The Ranger program s u p p l i e d  

arate areas. IR 

made s o f t   an^^^ 

as j u s t  l a s t  



to turn to the ~ n v e s t ~ ~ ~ ~  in the space 

1966, More 



The c o s t  of t h i s  i nves tmen t  h a s  pas sed  i t s  peak ,  That  

was i n  t h e  f i s ca l  y e a r  t h a t  ended J u n  3 0 ,  1966, T 

c e n t  o f  t h e  g r o s s  n a t i o n a l  p r o d u c t .  During t h e  cur- 

ca l  y e a r  it i s  e s t i m a t e d  t h a t  t h e  p e r c e n t a g e  w i l l  be  

down t o  0 ,73 .  I n  t h e  budget  proposed f o r  n e x t  y ar  i t  would 

t h e r ,  t o  abou t  0 ,66.  I n c i d e n t a l  

a t  t h i s  time are  d e v o t i n g  abou t  t h e  same amount 

as we on t h e i r  space  program. T h e i r s  i s  a much greater p r o -  

f t h e i r  g r o s s  n i o n a l  p r o d u c t ,  And we see no s i g n  

of i e t  e f f o r t  t a p e r i n g  o f f ,  

a t  r e t u r n s  have come from t h e  United S t a t e s  i n v e s t -  

n t ?  P robab ly  t h e  most i m p o r t a n t  r e t u r n  h s been n a t i o n a l  

owth. A l t o g e t h  r ,  t h e  t o t a l  n a t i o n a l  g r o g  am of  r e s e a r c h  

as  had a t remen c t  on t h e  na 

c o i n c i d e n c e  t h  owtk of t h e  

ars occur red  a t  a t ime when t h e  as i n v e s t i n g  

ed r a t e  i n  RGDo I was i n t  e s t e d  t o  r e a d  a n  

t i c l e  on ou r  economic growth i n  t h e  March 1967 i s s u e  of  

For tune  magazine.  The writer e x p r e s s e s  conce rn  whether  ex -  

p a n s i o n  w i l l  c o n t i n u e  a t  t h i s  r a t e  i n  t h  e x t  few yea 

ou ld  seem t o  me t h a t  one s t e p  w e  c a n  t a k e  t o  sus 

growth i s  t o  c o n t i n u e  s u b s t a n t i a l  i nves tmen t  i n  knowledge. 
f rom t h e  inves tmen t  

Some of t h e  r e t u r  it i s  impor- 

een  d i s c o v e r y  and 

commercial u t i l i z a t i o n ,  T h i s  is d e c r e a s i n g ,  Fo 



o r i g i n  o f  t h e  computer c n be t r a c e d  t o  t h e  abacus ,  i n v e n t e d  

a y s  o f  Chinese  c i v i l i z a t i o n .  Yet i t  was 

a t  Blaise Pascal made a g e a r - d r i v e n  computer 

would add and s u b t r a c t .  I n  1822 C h a r l e s  Babbage d e -  

d a semi-automat ic  machine t h a t  would c a l c u l a t e  f u n c t i o n s ,  

and he sugges t ed  he used  o f  punched c a r d s  t o  f e e d  d a t a  t o  

s e  And it was i n  1937 t h a t  Howard Aiken began d e -  

s i g n i n g  a computer t h a t  mory and cou ld  s t o r e  numbersI 

o v a t i o n  took  3 s t o  comple t e ,  

Today o u r  i n d  y and government have s h o r t e n e  

o c e s s  t o  t h e  p o i  p r o d u c t  may r e a c h  t h e  mark  

o f  c o u r s e ,  t h e  bulk  of  t h e  

dge  and t echno logy  t h a t  have come o u t  of t h e  Space 

program since 958 w i l l  n o t  y e t  have eached ou r  everyday  

e s ,  ~ ~ v ~ r t h e  h e r e  a l r e a d y  are a number of  examples 

o f  such  t r a n s f e r .  

The Comsat C o r p o r a t i o n  i s  i n  b u s i n e s s  u s i n g  s 

l e v i s i o n ,  v o i c e  and d a t a  f om one c o n t i n e n t  t o  an-  

s i s  a l r e a d y  a f f e c t i n g  t h e  convenience  and c o s t  

s.  For i n s t a n c e ,  Western Union 

1 reduced  t r a n s - P a c i f i c  c a b l e  ra tes  by 30 p e r c e n t  

as a r e s u l t  o f  t h e  economics o f  u s i n g  communi- 
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O b s e r v a t i o n  ee are  b e i n g  used  by t h e  w o r l d ' s  

e a t h e r  services on a r o u t i n e  b a s i s .  The f o r e c a s t  you saw 

s based i n  p a r t  o n  t h e s e  o b s e r v a t i o n s .  

i n i a t u r i z e d  e l e c t r o n i c  sys tems,  and t i n y  

t a p e  r e c o r d e r s  are p r  v a l e n t  i n  i n d u s t r y  and government. 

a r a p i d  ra te .  

o employ some of  t h e  new p r o c e s s e s ,  

Is  and new t e c h n i q u e s  t h a t  have emerged from space  

e s e a r c h  and t echno logy ,  These i n c l u d e  high-speed metal- 

icants,  and a d h e s i v e s ,  s e a l a n t s ,  gaskets,  

s e e n  many b e n e f i t s  t h a t  r e s u l t  from 

ny b i o - s e n s o r s  used t o  moni tor  t h e  

a s t r o n a u t s  ysical c o n d i t i o n  d u r i n g  f l i g h t  are now be ing  

used i n  h o s p i t a l s *  Perhaps  most 

on t o  medica l  knowledge h a s  been t h e  

of t h e  well human be ing  under  

ress,  Doctors  and medical  re-  

1 of t h e i r  work w i t h  s i c k  peop le .  Now 

amount o f  b a s e l i n e  i n f o r m a t i o n  on 

hy - -  v e r y  h e a l t h y  indeed .  My medica l  

h l y  s i g n i f i c a n t ,  



ms. The S t a t e  of 

es of its a 



eduction of  the A ~ o ~ ~ ~ ~ S a  

e 



wo major launch 

1 f l i g h t s  and the  Saturn V f o r  the  luna 

number of v e h i c l e s  t o  ach 

1 o b j e c t i v e  b 

sion may be accomplis 

B 

ing our opt ions  o 

Apollo Applica 

first i s  t o  reduce t h e  u 



t o  o b t a i n  doub le  u s e  

ecraf t  i n t o  o r b i t  

e as  a workshop and 

o r b i t a l  workshop 

a r t h  i n  t h e  Apollo 

shop w i l l  r emain  

n e x t  m i s s i o n ,  

n c r e a s i n g  d u r a -  

cost of space  f l i g h t  is f o r  

t h a t  we cou ld  

f l i g h t s ,  How- 

medical  and 

s f l i g h t  and t h e  

f o r  l i v i n g  and 

ason, t h e  f i r s t  

kshop w i l l  be l i m i t e d  t o  f o u r  weeks, 

If t h a t  goes well ,  

t o  e i g h t  weeks. 

o a y e a r  o r  more 

i o n s  i s  a s t r o -  

ronomers are  

r b s  a l a r g e  

e s tars ,  Thus 



t i diminished 

ay t o  bring 

0 t o  exper i -  

t o  a modified 

ur ing  the  peak 

it possi arn much more about t h e  sun 

her free time. 

e us to  d e t e ~ t  natural  phe- 
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hly applications 

study of the earth's 

mple, could pro- 

g the growing sea- 

such things as 

ture, and salin- 

t could tell the 

graphs and other 

already shown 

surprised if 

benefits from earth obser- 

of this pro- 

gram e 

employed to in- 

particularly the 

gh navigation and 

y of these privately 

-wide home-to-home 

Applications 

first astronauts 

of the moon 

after their 



On he astronauts will be limited 

ours of stay-time on the lunar surface, 

and to a distance of about 1,000 feet from the spacecraft. 

The fo -on Apollo Applications flights are expected to 

progressively lengthen this stay period to about two weeks. 

Development of simple roving vehicles will increase their 

travel capabilities to 10 or 15 miles from the lunar 

station. 

People sometimes ask me why we should explore the moon. 

I suppose I must go back to President Eisenhower's statement. 
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c i t i n g  t h e  compe l l ing  u r g e  of  man t o  e x p l o r e  and t o  d i s c o v e r ,  

c i p a l  r e a s o n  i s  t h a t  we do n o t  know what we w i l l  f i n d ,  

The moon h a s  a l a n d  area as  b i g  as  Africa. I t  j u s t  seems i n -  

c o n c e i v a b l e  t o  me t h a t  we would s t o p  a f t e r  one o r  two v i s i t s  

l i m i t e d  t o  t h e  area a few miles from t h e  l a n d i n g  p o i n t .  

As stated e a r l i e r ,  t h i s  program h a s  l i m i t e d  o b j e c t i v e s ,  

But t h e  P r e s i d e n t ' s  a c t i o n  i n  p ropos ing  it  t o  t h e  Congress  

d o e s  r e p r e s e n t  a major  d e c i s i o n .  

beyond t h e  Apollo program t h e  u t i l i z i a t i o n  of  t h e  asse ts  i n  

p e o p l e ,  i n d u s t r i a l  team, p h y s i c a l  p l a n t s  and f l i g h t  v e h i c l e s  

created i n  p a i n s t a  f a s h i o n  ove r  t h e  l a s t  decade ,  

I t  i s  a d e c i s i o n  t o  c o n t i n u e  

T h i s  approach  w i l l  m a i n t a i n  t h e  o r d e r l y  pace o f  our  p r o -  

gress. 

p r i s e , "  which c o u l d  l e n g t h e n  t h e i r  l e a d  ahead of  u s  i n  s p a c e ,  

I t  w i l l  r e d u c e  t h e  p o s s i b i l i t y  o f  a new S o v i e t  " s u r -  

1 s u s t a i n  t h e  forward momentum of t e c h n o l o g i c a l  

t has he lped  t h e  c o m p e t i t i v e  p o s i t i o n  of  our  i n -  

d u s t y  i n  t h e  world market p l a c e ,  

I t  w i l l  c o n t i n u e  t h e  f low of  new p r o d u c t s ,  new p r o c e s s e s  

and new i d e a s  t h a t  have nour i shed  o u r  growing economy. 

11 s u p p o r t  t h e  broad base  of  s c i e n c e  and t echno logy  

v i t a l  t o  o u r  s e c u r i t y  as a n a t i o n ,  

I t  w i l l  r e t u r n  i n c r e a s e d  b e n e f i t s  t o  man on  e a r t h .  

I t  w i l l  avo id  t h e  w a s t e f u l  d i s s i p a t i o n  Lif our  space  capa-  

b i l i t y .  




